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Abstract

Many countries have large employment shares in micro and small firms that have
limited access to formal financing and therefore rely on input credit. Such countries are
mainly emerging and developing economies, whose business cycle dynamics are increas-
ingly important for the global economy in light of the dramatic rise in international
linkages and spillovers that have occurred over the last several decades. Emerging and
developing economies implemented a host of countercyclical labor market policies amid
the global financial crisis, but data limitations on high-frequency labor and job flows
prevent a detailed empirical assessment of the effectiveness of these policies. To address
this problem, we develop a business cycle model with frictional labor markets that is
novel in light of its consistency with the employment and firm structure of emerging
and developing economies. We use the model to assess the aggregate impact of key
countercyclical labor market policies. We find that hiring subsidies and job interme-
diation services for large firms are particularly effective in aiding recoveries. Policies
targeting smaller firms yield limited aggregate benefits and may even be detrimental
to the recovery process. The labor market structure shapes sectoral allocation and
explains the economy’s differential response to policy.
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1 Introduction

Many countries have large employment shares in micro firms (also referred to as own-account
or self-employment firms, that is, one-worker firms) and small (salaried) firms. These firms,
compared to large firms, are less capital-intensive, often have limited access to formal financ-
ing, and rely on interfirm input credit and other informal sources to meet their non-labor
input needs (Global Financial Development Report, 2014). Countries with this employment
and firm structure are mainly emerging and developing economies, which increasingly gener-
ate a nontrivial fraction of world output. Emerging and developing economies implemented a
host of countercyclical labor market policies amid the global financial crisis (Table 1). Some
of the most prominent policies included temporary wage and hiring subsidies, the tempo-
rary expansion of job intermediation services, and the expansion of public expenditures to
support the creation of micro and small firms via credit facilities, among others (Table 2).
Limitations on the frequency and availability of detailed data on labor and job flows for
most emerging economies pose a serious challenge for in-depth empirical assessments of the
benefits, costs, and aggregate effects of these policies on employment and economic activity.
As these economies continue to improve their ability to implement countercyclical policy,
it is increasingly important to understand the impact of different policy tools in response
to adverse shocks, and especially so given the dramatic rise in international linkages and
spillovers that have occurred over the last several decades. Yet, extrapolating conclusions
from similar labor market policies implemented in advanced economies is ultimately inade-
quate given several distinctive characteristics of emerging economies’ labor market and firm

structure.

Table 1:
Percent of Low- and Middle-Income Countries that Implemented Labor Demand and Job Matching Policies

Type of Policy Percent of Countries
Direct Job Creation and Employment Incentives 80
Credit Facilities, Access to Credit 65
Lower Non-Wage Labor Costs, Other Taxes 58
Public Employment Services 53
Special Measures for Small and Medium Enterprises 49
Subsidies for Job Creation 44

Source: Figures 10 and 14, ILO and World Bank (2012). Notes: The sample of low- and middle-income
economies includes 55 countries. 58 percent of the country sample introduced training for the unemployed.



Table 2:
Allocation of Expenditures, Labor Demand and Job Matching Policies: Low- and Middle-Income Countries

Budget Allocation within

Labor Demand Policies Policy Category (Percent )
Direct Job Creation and Employment Incentives 66.95
Subsidies to Employers Maintaining Existing Jobs 14.54
Credit Facilities, Access to Credit 12.97
Special Measures for Small and Medium Enterprises 3.04
Budget Allocation within
Programs that Improve Job Matching Skills Policy Category (Percent)
Public Employment Services 43
Training for Unemployed 31
Training for Employed 20

Source: Figures 11 and 15, ILO and World Bank (2012). Notes: The sample of low- and middle-income
economies includes 55 countries. Subsidies to employers maintaining jobs include wage subsidies.

To get around these limitations, we develop a tractable and novel business cycle model
with frictional labor markets and firm heterogeneity. The model is consistent with the em-
ployment and firm structure of emerging and developing economies. In particular, we exploit
the increasingly rich evidence on the employment and firm structure of several Latin Ameri-
can economies to guide our modeling choices. Then, we use the model as a tractable labora-
tory to study the aggregate consequences and effectiveness of several cyclical labor-demand
and firm-creation policies that were implemented by emerging and developing economies
during the global financial crisis.

The structure of the model is based on the following facts. First, relative to advanced
economies, the share of self-employment in Latin American economies is substantial, ranging
anywhere from 20 to 40 percent of total employment and reaching even higher rates in many
developing economies (Perry et al., 2007; Loayza and Rigolini, 2011). Second, a larger
fraction of firms in these economies are micro or small, and they employ a larger share of
salaried employment relative to advanced economies (Table 3; Global Financial Development
Report, 2014).

Third, while bank credit and other formal financing sources are more often available for
larger firms in emerging and developing economies, micro and small firms tend to be informal
and face severe difficulties in obtaining formal external financing. In fact, micro and small
firms often cite access to finance as their biggest obstacle (Kantis, Ishida, and Komori, 2002;

IDB, 2005a, 2005b; Global Financial Development Report, 2014). As a consequence of the
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lack of formal external financing, many of these firms exhibit a smaller scale, must search for
suppliers and customers to obtain input credit, and hence must rely on alternative, informal

financing sources generally based on relationship lending (Tables 4 and 5; Farazi, 2014).

Table 3:
Size Distribution of Salaried Employment and Establishment for Select Countries

Firm U.S. Mexico Argentina Bolivia
Size  Empl. Estab. Empl. Estab. Empl. Estab. Empl. Estab.
1-9 4.2 54.5 22.7 90.5 22 84.0 43.6 91.7

10-19 4.8 14.5 5.5 4.2 25 12.9 10.0 4.2
20-49 11 14.7 8 2.7 19 2.5 13.6 2.6
50-99 123 7.4 7.5 1.1 35 0.8 9.8 0.8
100+  67.7 8.9 56.3 1.6 18 0.2 23.0 0.6

Source: Taken directly from Busso, Madrigal, and Pagés (2012).

Notes: Empl. and Estab. stand for Employment and Establishments, respectively. The sample year varies
by country. The data in the table is for manufacturing firms only, although similar patters hold for other
sectors. The evidence in the table provides a lower bound for the share of small firms, small-firm salaried
employment, and self-employment since the Mexican census only considers firms with a fixed location and
hence excludes a non-negligible share of employment and firms in the economy.

Table 4:
Consequences of Lack of External Financing for Latin American Small Firms

Consequence of Restricted Access to Financing  Percent of Entrepreneurs

Reduced Scale 56.0

Search for Partners 11.0

Search for Support from Suppliers or Customers 51.0
Delay in Launching Enterprise 32.0

Source: Taken directly from Table 6.5, IDB (2005b).

Table 5:
Percent of Small Entrepreneurs Using Alternative Financing Sources: Latin America

Financing Sources Startup Early Years
Suppliers 32.0 36.6
Purchase of Second-Hand Machinery and Equipment 27.5 20.6
Customers 18.0 19.1
Delaying Payment of Services 8 3.5

Source: Taken directly from Table 6.2, IDB (2005b).

Importantly, Table 5 shows that as small firms grow older their reliance on alternative fi-

nancing sources, such as credit from suppliers, customers, and the purchase of used machinery



and equipment—all being relationship-based sources of input credit—remains important.
These are key differences relative to advanced economies where small firms, while also con-
strained relative to larger firms, usually have better access to formal financing. Finally, as
a simple example, Table 6 shows the allocation of resources by firm size in Mexico. This
evidence—which is similar for other economies in the region—suggests that a very small

share of total capital is allocated among micro and small salaried firms.

Table 6:
Allocation of Resources by Firm Size in Mexico

Firm Size Capital Workers Value Added

0-5 13.2 37.8 10.3
6-10 4.5 8.8 4.6
11-50 10.2 14.9 12.5
50+ 72.1 38.5 72.5

Source: Busso, Fazio, and Levy (2012). Notes: The evidence in the table provides a lower bound for the
share of small firms, small-firm salaried employment, and self-employment since the Mexican census only
considers firms with a fixed location and hence excludes a non-negligible share of employment and firms in
the economy.

Based on the above facts, our model differentiates between self-employed (or micro) firms,
small salaried firms, and large firms based on capital intensity, productivity, and the reliance
of input credit by micro and small firms in a tractable way. Following Finkelstein Shapiro
(2014), large salaried firms act as input credit suppliers to self-employed firms through fric-
tional capital markets. We expand this framework on two fronts. First, owner-only (self-
employed, or micro) firms can choose to expand to become small salaried firms. The notion
of size in the model is related to a restriction on variable capital usage by small salaried firms
and their continued reliance on external financing from larger firms via capital relationships,
as in the data. Second, small firms can hire additional workers. Thus, the model incorporates
both endogenous small firm creation and expansion. Overall, this structure is consistent with
the small allocation of capital among small firms in developing economies (Busso, Fazio, and
Levy, 2012), and establishes an important link between large firms, self-employed, and small

firms through input credit markets.? We show that the model successfully captures the

!'While firms in East Asia tend to rely less on these financing sources as they age, input credit remains a
relevant source of financing (IDB, 2005b).

2In order to clearly focus on labor-market issues, we assume the context of a closed economy. However,
as discussed in the Appendix, assuming instead a small open-economy context does not change our main
results.



cyclical dynamics of salaried employment, self-employment, and their respective flows from
unemployment in the data.

We consider the aggregate consequences of introducing cyclical hiring subsidies for large
and small salaried firms, hiring subsidies for self-employed firms (which foster the creation
of small salaried firms), subsidies for the creation of self-employed firms, and wage subsidies.
We also consider policies that improve the matching process between salaried firms and the
unemployed during downturns, where these policies are meant to capture the expansion of
government-provided job intermediation services during recessions. All these policies were
important policy tools during the global financial crisis (Tables 1 and 2; ILO and World
Bank, 2012).

Our analysis focuses on individual cyclical policies that generate the same fiscal cost at the
onset of a downturn. Results show that the type of firm targeted by the policy (owner-only
or micro, small, or large) matters for the effectiveness of cyclical labor market interventions
in aiding employment and output recoveries. In particular, the reallocation of capital across
firms (and hence the functioning of interfirm input credit markets and their interaction with
the labor market) along with the effect that this reallocation has on relative employment by
small and large firms plays an important role in the effectiveness of policy. Certain policies
can generate tradeoffs between limiting the rise in unemployment as the recession hits and
aiding the recovery in the medium term. Other policies not only yield gains along both of
those margins but also provide better income protection.

In particular, our results imply that, while policies that focus on small firms can success-
fully protect employment, these policies have limited effects on the output recovery path.
In contrast, policies that improve intermediation between the unemployed and larger firms
yield gains across the board. Moreover, policies that foster the creation of microfirms can
be detrimental to the recovery process and yield negligible benefits in terms of employment
and income protection. Model-implied fiscal multipliers suggest that hiring subsidies and job
intermediation for large firms are particularly effective in aiding recoveries. These results are
important in light of the fact that, amid the global financial crisis, many emerging economies
introduced particular policies targeting micro and small and medium enterprises (SMEs).

Our work is related to the growing literature on business cycles and search frictions, as



well as the literature on the impact of fiscal policy in the context of the recent crisis. Most
related to our paper is the work by Nicoletti and Pierrard (2006) who develop a model where
small salaried firms must first match with a financial intermediary to obtain capital and
then search for a single worker to produce. Our model differs from that of Nicoletti and
Pierrard in three key aspects. First, while small firms in our framework are also created
endogenously, they can employ multiple workers and, once established, can also expand by
hiring additional workers. Second, we introduce self-employed firms—a key characteristic
of emerging-economy labor markets—which can endogenously expand and become small
salaried firms. Finally, we use capital search in such a way that, in line with the data, self-
employment is countercyclical, small firm owners (and therefore small firms) are procyclical,
and both self-employed and small firms rely on input credit relationships.?

Less directly related to our work, but among research exploring the effects of labor mar-
ket policies during the global financial crisis, are studies that focus on advanced economies.
Kitao, Sahin, and Song (2010) study the impact of job creation policies introduced in the
U.S. using a partial-equilibrium search and matching model. Campolmi, Faia, and Winkler
(2011) analyze the impact of fiscal policy and hiring subsidies on employment in a general
equilibrium setting with labor search frictions and show that hiring subsidies can yield large
fiscal multipliers. Also, Totzek and Winkler (2010) explore the role of fiscal policy in an en-
vironment with endogenous firm entry, but abstract from studying labor market dynamics.*
Finally, Lee and Mukoyama (2013) build a model of industry dynamics that captures the
cyclical properties of entry and exit in the U.S. manufacturing sector to analyze the role of
entry subsidies during recessions, but they abstract from labor market frictions.

We contribute on three main fronts to: the existing literature on firm and labor market
dynamics over the business cycle in emerging economies; and to recent studies on the im-
pact of cyclical labor market policies during recessions. First, our model accounts for the
large shares of self-employment in developing countries in a way that is consistent with the

cyclical dynamics of self-employment and salaried employment in the data, and does so in

3 As shown in Finkelstein Shapiro (2014), the capital search structure we use is important to capture the
cyclical dynamics of self-employment and entry into self-employment in developing countries.

4For related work on firm entry and business cycles, see Shao and Silos (2008). For studies that merge
labor market and firm dynamics in a business cycle context, see Sedlacek (2011), Sedldcek and Sterk (2013)
and Siemer (2013), among others.



a tractable environment with firm heterogeneity based on capital intensity and access to
external finance among small firms. Existing models of firm entry over the business cycle
generally abstract from the fact that many new firms, particularly in emerging economies,
start off as being one-person firms that either remain without workers or slowly expand via
salaried employment creation. Our framework tractably accommodates this feature. Second,
to the best of our knowledge, we are the first to analyze the aggregate impact of cyclical
labor market policies in developing countries within the context of a business cycle model
consistent with the employment and firm structure of these economies. Third, with regards
to the policies we consider, a key difference relative to the existing business cycle litera-
ture is that we analyze interventions that explicitly support the creation and expansion of
self-employment ventures and small firms during downturns. These interventions have been
common in several emerging economies and are particularly relevant in economies with both
large self-employment shares and large employment shares among small firms. Importantly,
we characterize the effectiveness of policies that specifically target these firms.

The remainder of this paper is organized as follows. Section 2 develops the model.
Section 3 describes the model’s calibration. Section 4 presents the main results from our
policy experiments and discusses the fiscal implications of different policies. Finally, Section

5 concludes.

2 The Model

The economy is inhabited by an infinitely-lived representative household with a large number
of members whose population consists of a unit mass. All household members participate in
the labor force. Following related literature, there is perfect risk-pooling across household
members. Final output, whose price is normalized to 1, is produced using as intermediate
inputs the production of large firms, small firms, and owner-only firms. The product market
is perfectly competitive.” However, labor-market frictions are such that the wages for salaried

workers in both large and small firms, as well as the capital rental rates for self-employed and

® Also, while the model accounts for firm and employment heterogeneity, for simplicity we focus on homo-
geneous workers. See Epstein (2012) and Arseneau and Epstein (2014), among others, for research on the
aggregate implications of both firm and worker heterogeneity.



small business owners, are negotiated via Nash bargaining. Taken together, our assumptions
on large and small firms yield a larger concentration of capital in the large-firm sector, which
is consistent with the evidence in Busso, Fazio, and Levy (2012) and others.

Large firms are capital intensive (compared to small firms), undertake capital accumu-
lation internally, and make capital allocation decisions—that is, they choose the share of
capital used in their own production and consequently the share of capital available as in-
put credit for self-employed individuals and small firms. This capital is supplied through
frictional capital markets. Large firms also hire salaried workers in frictional labor markets.

Self-employed (or own-account) individuals operate owner-only firms. These firms pro-
duce using a single unit of capital and a fixed (normalized) unit of self-employment labor.
Importantly, these firms cannot accumulate capital internally. As in Finkelstein Shapiro
(2014), obtaining capital to enter self-employment is subject to search frictions so that pro-
duction capital is obtained by establishing an input credit relationship with large firms (cap-
ital suppliers). Owner-only firms also post vacancies and therefore can become small salaried
firms by hiring employees through frictional labor markets. If at least one of these vacancies
is successfully filled, a self-employed individual becomes a small salaried firm owner.

Small firms cannot accumulate capital internally, they are less capital intensive than large
firms, and they continue to rely on a capital relationship with large firms to be operational
(after having made the transition from micro firm to small salaried firm). For aggregation
purposes (discussed below) we assume that each small firm also needs one, and only one, unit
of capital to be operational. Thus, each small salaried firm uses a unit of capital and salaried

workers to produce. These salaried workers are hired through frictional labor markets.

2.1 Self~Employment, Small Firms, and Households
2.1.1 Self-Employment

Total profits from self-employed individuals are:

HSE,t = (pSE,tZSE,t —TSEt — T;}SE¢SEUSE¢) NSE. ¢, (1)



where: pggp. is the price of self-employment output; zgg: is self-employment productivity;
rsgy is the endogenous Nash rental rate of capital paid by small businesses; 777 is a policy
that equals 1 in steady state and decreases (increases) when output is below (above) trend
(thus, it acts as a hiring subsidy during downturns); ¢4 is the fixed, exogenous flow cost of
posting vacancies; vgg is the number of vacancies posted by each self-employed individual
in order to expand and become a small firm owner; and ngg; is the mass of self-employed

individuals. Total output from self-employment is given by ysp: = zsginse-

2.1.2 Small Salaried Firms

Total profits from small firms are given by

NsB ws nsBt
HSB,t = |:pSB,tZSB,tF ( 1) =7 BwSB,t 0SBt (2)
0SBt 0SBt

VSB
—TsBtOSBt — Ty ¢SBUSB,tOSB,t7

where: pgp . is the price of output in the small firm sector; zgp ; is the exogenous productivity
of small firms; the production function of an individual small firm, F'(-,-), is increasing and
concave in each of its arguments (the first argument is salaried labor used per small firm
and the second argument is capital usage per small firm—we assume that all operating small
firms are identical, which, as shown below, leads to straightforward sectoral aggregation);
ngp: is the total mass of individuals employed by small firms; wgp, is the wage paid to
small-firm employees; ogp; is the total mass of small firm owners; rgp; is the endogenous
rental rate of capital paid by small firms; ¢ ¢z is a fixed and exogenous flow cost of posting
vacancies; vgp ¢ is the number of vacancies posted by each small firm; and 7,%% and 7,"%% are
time-varying policies (hiring and wage subsidies, respectively) that equal 1 in steady state
and decrease (increase) when total output is below (above) trend.

Given our assumptions on the production function of individual small firms, equation (2)



can be restated as:

_ ws
Hsp: = pspizspil (nspt, 0sp1) — T4 P wspinsp (3)

VSB
—TsBt0SBt — Ty ¢SBUSB¢OSB¢.

It follows that, from a sectoral perspective, total output from small businesses is increasing
and concave in small firm employees and small firm capital. Note that because each individual
production entity uses one and only one unit of capital, ogp represents both the mass of small

business owners and the total mass of capital rented by small firms. Total output from small

firms is given by ysp: = zsp L' (nspt, 0sBt)-

2.1.3 Employment-State Evolution

All job finding and filling probabilities, discussed further below, depend on market tightness
and are therefore endogenous. Job destruction probabilities, also discussed further below, are
assumed to increase (decrease) when total output is below (above) trend. This assumption
is broadly in line with the introduction of countercyclical job-destruction probabilities in
Shimer (2005). We make these assumptions on job destruction in order to keep the model
tractable while still being able to get at the issue of how labor market policies may affect
the pace of recoveries and hence of job destruction itself.

An unemployed job seeker finds a job in a large firm with probability f;,; and these jobs
are destroyed with probability pF. Therefore, from the household’s labor supply perspective

the mass of individuals employed by large firms ny; evolves in the following way:

npi = (1 — o) (npe+ fraw), (4)

where u; is the mass of unemployed individuals.

For a self-employment opportunity to arise the household must form a match with a
capital supplier. In order to form such matches, the household spends resources sk, on
capital search. Matches with capital suppliers are formed with probability fx ;. Once a match

with a capital supplier is formed, an unemployed individual is assigned to self-employment
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status. As noted earlier, self-employed individuals post vacancies vgg,, which allows them
to expand and become small firm owners by hiring workers.

Transitioning from being a self-employed individual into a small firm owner occurs with
endogenous probability ¢sg . Both existing and newly formed matches with capital suppliers
are destroyed with probability pX. In addition, a small firm is destroyed with probability
09, but in that instance the former small firm owner retains the capital supplier relationship
and transitions back to self-employment. Finally, the probability that a salaried position is
destroyed in a surviving small firm is py.

It follows that, from the household’s perspective, the mass of self-employed individuals

ngp satisfies:

nsgi1 = (1 — Pf() {[1 - (1= P?)(l - ptS)USE,tQSE,t] nsgt + ptOOSB,t + SK,th,t} ) (5)

and the mass of small firm owners evolves as follows:

0spir1 = (1= pf) (1= p?) [osps + (1 — p) )vsEaspinse] - (6)

From a labor demand perspective, at the start of a period n$ p, individuals are employed
by small firms. Self-employed individuals seeking to become small firms post a total of

vsENsE vacancies and existing small firms post a total of vgp 095+ vacancies. Therefore,

nbpi = 1= p )1 = pP)(1 = p)) (nbp, + nspavseidses + 0SB VsBAsB.) (7)
gives the evolution of salaried employment in small firms from the labor demand perspective,
where: ggp, is the probability that a small firm fills a vacancy. From a labor supply per-
spective, at the start of a period ngp , individuals are employed by small firms. Unemployed
individuals find a job with a newly-formed small firm with probability fsz; and they find a

job with an existing small firm with probability fsp:. Therefore,

ng’B,t-}—l =(1- Pf)(l - Pto)(l - pts) [ngB,t +u (fsme + fSB,t)] . (8)
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o1 . s o d o
In equilibrium, nggz, = ngp, = nsp-

Finally, unemployment at time ¢ is given by

u=1-— Npt —Ngset — NsBt — O3Bt
Because the labor force is normalized to unity, u; is also the aggregate unemployment rate.

2.1.4 Household Optimization

In solving its optimization problem, the household takes all job-finding, -filling, and -
destruction probabilities as given. Also, we assume that from the perspective of small firms
the household maximizes utility as a demander of labor. This assumption keeps the solution
to the household’s labor-supply and -demand problems explicitly decentralized.

The household’s problem is to choose sequences of consumption ¢;, the desired measure
of self-employed individuals (achieved by spending resources on capital search) ngg 11, the
desired demand for salaried workers by small firms (achieved by vacancy posting) né Bt1s
the desired measure of small firm owners (also achieved by vacancy posting) osp 41, total
expenditures on capital search sk, vacancies posted per small firm vgp;, and vacancies
posted per self-employed individual vgp,, in order to maximize Eq Y ;- B'u(c;), where: E
is the expectation operator; 5 € (0,1) is the constant subjective discount factor; u is the
instantaneous utility function with «/(¢) > 0 and v”(c) < 0; and ¢ is consumption. Note
that because there is no labor force participation or sectoral search-intensity decision, the
household has no explicit choice over ngp, ., and np 1. Instead, the household simply takes
as given the labor supply side equations (4) and (8).

The household’s maximization problem is subject to equations (1), (3), (5), (6), (7) and

also to the household’s budget constraint:
et +7ik (k) + Ty = Uspy + Mspy + Upy + wspngp, + wrnp + buy,

where: the price of consumption is normalized to unity and the household must pay lump-

sum taxes T;; the large firm, whose problem is described below, is owned by the household
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and its profits II;; are taken as given; individuals employed by the large firm earn the
real wage wr,+; individuals employed by small firms earn the real wage wgp;; unemployed
individuals obtain the constant and exogenous per-period unemployment flow benefit b; the
household spends resources si: at total cost  (sx;) to search for capital suppliers (large
firms) that provide capital for self-employment ventures, with x’ (sx;) > 0 and " (sx ) > 0;
T# is a time-varying policy that equals 1 in steady state and decreases (increases) when total
output is below (above) trend (thus, when output is below trend, the policy acts as a subsidy
that reduces the cost of finding external financing to start a self-employment venture, i.e.

this policy acts as a self-employment startup subsidy).

2.1.5 Household Optimality Conditions

As shown in the Appendix, the household’s decision on sk to search for a capital supplier

is given by

ACTS

Free ’

K —_
=(1—p )Et:t+1|t {PSE,t+1ZSE,t+1 —TSEt+1 T 7
K t+1

where Z,1y = Bu'(ciq1)/u'(c) is the stochastic discount factor. This expression equates
the expected marginal cost of spending resources to find capital to the expected marginal
benefit. The latter is given by individual earnings in self-employment if the match takes
place and becomes productive next period, psgzse — rsg, plus the continuation value (see
Finkelstein Shapiro, 2014). Note that the cost of posting vacancies during self-employment
does not appear in this optimality condition because the household internalizes the fact that
a self-employed individual may be able to become a small business owner in the future (the
only relevant objects that affect the decision to enter self-employment is the revenue net of
the cost of capital plus the continuation value of a capital relationship). The cost of posting
vacancies will, in turn, affect the decision to transform a self-employment venture into a
small salaried firm.

The household’s optimal choice of transforming a self-employed firm into a small salaried

13



firm is:

1 (TfSE@DSE . TfSB¢SB>
(1 - pf)(l - P?)(l - Pto) qsE.t qsB.t

PsB+128B,t41Fosp (NSB1+1, 08B t+1)

= Et:t+1|t —TSBjt+1 — (pSE,t+1ZSE,t+1 - rSE,t—l—l)
41 Tt ¥sE | Teit Vs
(1-pf 1) \ asmi+1 4sB,t+1

The left-hand side of this expression captures the expected marginal cost, which in this case
is given by the expected cost of posting a vacancy—a necessary condition to transition from
being a self-employed individual to a small business owner—net of the cost of posting a
vacancy faced by existing small firms (the latter is shown below and embodies the value of
having an additional salaried worker as an existing small firm). The right-hand side of this
expression gives the expected marginal benefit of becoming a small business owner and is
comprised of two terms: the continuation value, and the net benefit of being a small business
owner. In particular, the latter term is given by the difference between the marginal product
of having a household member running a small business net of the cost of the matched unit of
capital, pspzspFog, (Nsp, 0sB) —rsp, and self-employment revenue net of the cost of matched
capital, pspzsp — rsg. Note that a self-employed individual is not only taking into account
the net value of being a small business owner, but also the value of having a salaried worker
as a small salaried firm, which is implicitly given by the term 7;°%¢¢5/qs5+-

Finally, the optimal choice of vacancies posted per existing small firm yields a standard

job creation condition

1 T s Bz PSB+128B,t41 ng (N5B,141, 03B 411)
= LipZgra)t 1oB
1 — B\ (1 = 99\ (1 = oS wsB Teil Ysp
( Pt )( Pt )< Pt ) qsB.t “Tiy1 WSBt+1 + 4sB,t+1

This expression simply equates the expected marginal cost of posting a vacancy to hire work-
ers in a small firm to the expected marginal benefit. The latter includes the marginal product

of labor net of the wage and the continuation value from the employment relationship.
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2.2 Large Firms

A representative large firm chooses desired large-firm employment (achieved by vacancy
posting) ny 11, total vacancies devoted to hiring workers vy ¢, total capital k11, a target
for the capital to be lent out to the self-employed ngg 11, a target for the capital to be lent
out to small businesses ogp 11, and the fraction of capital used within the firm w,, in order

to maximize:

o0
_ prizrF(np,wikp ) + rspinses + rsp 0SBt
EOZ:tIO wr, VL Y kL t+1 2 ’
y k >
t=0 —Ty WrLiNpe — Ty wL'UL,t — = 5 <_kL . 1) k’L,t

where: py; is the price of large-firm output; z;; is an exogenous sectoral productivity pa-
rameter; F(-,-) is the production function, which is increasing and concave in each of its
arguments; i; is investment; ¢/, is the fixed and exogenous flow cost of posting employment
vacancies; and the last term reflects a standard capital adjustment cost. Also, similar to the
case of small businesses, we introduce a time-varying policy that affects large-firm wages 7,’%,
and another policy that affects the cost of hiring 7;*, where both policies equal 1 in steady
state and decrease (increase) when total output is below (above) trend. Note that, for a given
stock of capital, a rise in w; implies a fall in the supply of capital to the self-employment
sector.

The firm’s optimization problem is subject to the perceived law of motion for the evolution

of large-firm employment:

nris1 = (1 — PtL)(nL,t +vpqre),

where: ¢, is a large firm’s job filling probability; the perceived evolution of capital used in

the self-employment sector:

nspir1 = (1 — P{() [(1 —(1- P?)(l - Pf)USE,thE,t) nset + p?OSB,t + (1 — Wt)kL,tQK,t} )

where: ¢, is the large firm’s probability of forming a new capital supplier match; the
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perceived evolution of capital used by small businesses:

0SB,t+1 = (1- Pf{)(l - Pto) [OSB,t + (1 — pf)vSE,tQSE,tnSE,t} ;

and the evolution of the firm’s total capital stock (following Finkelstein Shapiro, 2014, and

similar to Kurmann and Petrosky-Nadeau, 2007):

ki = (1= 0)wikpe + (pf — O)nsps + [(1— (1= pf)(1 = pf)) — 6] 0sps + i

+[(1=0) = (1= 9 awe] (1 = wi)kr,
where: 0 is the exogenous depreciation rate of capital.

2.2.1 Large-Firm Optimality Conditions

The firm’s choice of total capital satisfies a standard capital Euler equation:

k?L,t+1 —_ pL,t+1ZL,t+1FkarL (nL,H-la wtk’L,tH)
1+ (" —]f —1 = Et:t+1|t 5 o [ 2 [ [
Lt — — fk | ZEtwe ZLt+2 2Lt+2
_+(1 ) 2 (kL¢+1 1> +_¢% (kL¢+1 1) kr t+1

A standard job creation condition for large firm salaried employment also obtains:

TfLwL

qr.t

Tfile }

_ L — wr,
= (1 = 0 )EiZerae {PL,t+12L,t+1FnL(”L,t+1> wikpi41) = TEAWL 41 + q
L,t+1

Finally, the firm’s optimal decision to devote capital to forming new capital matches satisfies

L2l b, (Mo, wikr ) + (1 — p)arc,

dK .t

= (1 - p{()EtEt—l-HtJSE,tJrl,

where: Jgp is the large firm’s capital gains from a new capital match (see the Appendix
for further details). This last expression equates the expected marginal cost of devoting
an additional unit of capital to matching to the expected marginal benefit. The former is

comprised of two terms: the expected marginal cost of that unit of capital within the large

pL,tZL,tkaL,i

o , and the opportunity cost of keeping a matched unit of capital within

firm sector,

the firm until it becomes active in the self-employment sector next period, (1 — pX). The
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expected marginal benefit is given by the value of having a capital relationship next period.
Note that Jgp takes into account the value of becoming a small firm in future periods (see

the Appendix for more details).5

2.3 Matching Processes

— — ~msB _ +~mL
Let msp: = msp(Vspimseeut), Mspr = Ty Mmsp(Vspt0sp tue), mrs = 7y “mp(vr,ug) and
mgs = mi((1—wi)kr,Sk+) be standard matching functions that are increasing and concave

L msB

in each of their arguments. 7;"* and 7,"°% are cyclical policies that equal 1 in steady state,
but improve (reduce) matching efficiency for large and existing small firms, respectively,
relative to trend during downturns (upturns). This policy specification tractably captures the
expansion (contraction) of government-provided job intermediation services during recessions
(expansions).

MSE,t .

The matching functions imply the following job-finding probabilities: fsp; = —=*;

ut

fspe = "2 fri= mu—Lf‘t; and fr; = 2% The matching functions also imply the following

Ut SK,t ’
: : O P _ MSE,t . _ msB,t . __ MLz, _ MKt
job-filling probabilities: gsp; = vspansns U8Bt = 5op osps ALt = 50, and qr ¢ = ks
Labor market tightness for potential new small firms is Osp; = USE%ZLS“, and labor mar-
ket tightness for existing small firms is fgp; = USBZL—‘;SBt Large-firm labor market tightness
is 0, = % In turn, capital market tightness is O, = O—Tﬁ All salaried job-finding

probabilities are increasing in market tightness, while all salaried job-filling probabilities are
decreasing in market tightness. Given our definition of capital market tightness 0, fi+

(gkt) is decreasing (increasing) in capital market tightness.

2.4 Wages

For the sake of brevity, the value functions used in the determination of Nash prices as well
as the statements of all Nash problems are relegated to the Appendix. From the perspective
of a large firm: the value of having an additional salaried worker is Jy, ;; the value of having a

capital relationship with a self-employed individual is Jsg +; and the value of having a capital

6The condition that characterizes the large firm’s optimal choice over the desired measure of small business
owners is given by the value function of having an additional unit of matched capital in the small firm sector.
For expositional brevity, this value function is included in the Appendix.
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relationship with a small firm is Jgp;. From the perspective of the small firm sector: the
value of having an additional salaried worker is Jogp+; and the value of having an additional
capital relationship with large firms is Wogp ;. From the perspective of the household, the
values of having a household member in salaried employment in a large firm, in salaried
employment in a small firm, in self-employment, and in unemployment, are, respectively,
Wit, Wspe, Wept, and Wy, x € (0,1) and xgp € (0,1) are, respectively, the bargaining
power of workers negotiating with large firms and of workers negotiating with small firms.
Xsg € (0,1) and x, € (0,1) are, respectively, the bargaining power of self-employed and
small business owners.

The implicit expressions for the Nash wages are given by

L t

for wy,; and

X
i XsSB) T Jospy = (Wspt — Wyy)
B) Tt

for wgp . The implicit expressions for the Nash rental rates are given by

for rgp+ and
Xo
(1-x0)

for rsp;. Note that the outside option of large firms is the value of a unit of capital net of

depreciation, (1 — 0) (Finkelstein Shapiro, 2014).

(Jspr— (1 =10)) = (Woss: — Wuy)

2.5 Closing the Model

Final output results as follows. We assume that composite output from the small firm
and self-employment sectors is given by ys; = ys(yspt,yYset). In turn, final output aggre-
gates large-firm output and the preceding composite output using the production function

Y+ = yY(yr+,ys,). Turning toward profit maximization, because the price of final output is
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normalized to 1, the problem of the final goods producer is:

max  {Yr — PrLiYrt — PSBYSBt — DSELYSEL) -
YLt YSB,t YSE,t

The government uses lump-sum taxes to finance expenditures, and its budget constraint

is

T; = buy + (1 - T::)L>wLUL,t + (1 - T§SE)¢5EUSE,tnSE,t + (1 - TfSB)ZDSBUSB,tOSB,t
+(1 —19)k(ske) + ge + (1 — 7/ )wpanp + (1 — 7792 )wspnspe

+(r = )myp (vp,, ue) + (77" — 1)msp (vsB10sB4, Ut) -

Above, g; is exogenous government spending and the last two terms represent the fiscal cost
of job intermediation services. In what follows, we assume that g, is constant.”

The resource constraint of the economy is given by

Yy =c+ g+ i+ K(Ske) F VoL + YspUsense + VspUsBi0sB.

k 2 m m
#5 (BE 1) g (07 D (o) + (77 = D (vsmosis, )
It

where the cost of posting vacancies, searching for capital, and providing job intermediation

services are resource costs.

2.6 Definition of Competitive Equilibrium

Taking the stochastic processes {zr1, zspt, 2spt} and the policies as given, the allocations

and prices {nL,t7 NsBit, 0SBty NSEt, Ut, 9K,t7 QSE,ta HSB,ta W, kL,b 9L,t7 C¢y, WLty WSBity TSE

rsgt, LTty Yt} and {pr+, Pspt, Dspt} satisfy: the law of motion for salaried employment

TAs part of our robustness checks, we analyze the case where cyclical policies are financed through
government debt. We also consider a case where the cyclical subsidies for small firms are financed through
an increase in large-firm payroll taxes. This last case is particularly relevant when the informal sector is
large, as is the case in most developing countries. The main results and conclusions remain the same under
these alternative scenarios. Also, the assumption of lump-sum taxation is not restrictive considering that
some developing countries used commodity revenue to finance part of their stimulus packages. One example
is Mexico, which used oil revenue as a source of financing for some of its stimulus programs during the global
financial crisis.
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i large firms; the law of motion for small firm salaried employment; the law of motion
for small business owners; the law of motion for self-employed individuals; the definition
of unemployment; the household’s optimal choice to search for capital suppliers; the optimal
decision to transition from self-employment into small business owner status; the job creation
decision by small business owners; the capital supply decision by large firms; the capital Euler
equation of large firms; the job creation decision by large firms; the resource constraint; the
Nash wage for salaried workers in large firms; the Nash wage for small firm salaried workers;
the Nash rental rate for self-employed individuals; the Nash rental rate for small business
owners; the three relative prices of sectoral output; the government budget constraint; and

the definition of total output.

3 Calibration

We assume a time period of 1 quarter. In addition, we choose Mexico as our benchmark
reference since this country has quality data on labor flows and existing studies provide

well-documented stylized facts about cyclical employment dynamics.

3.1 Functional Forms and Shocks
Final output is given by a constant elasticity of substitution (CES) aggregate of large firm
output and composite output from the self-employment and small firm sectors:

1
ba

Yr = ['yayf‘ft + (1= ,) y?f% ;

where v, € (0,1) and ¢, < 1. In turn, composite output from the small firm and self-

employment sectors is given by the CES aggregate:

1
b5 bs | s
Ysit = |VsYspy + (1 - 75) Yse.t ’
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where 7, € (0,1) and ¢, < 1.® The production function for large firms is Cobb-Douglas:
F(npe, wikrp:) = (nLJ)l*O‘L (wikpt)™", where ay € (0,1). The production function for the
yoss

aggregate small firm sector is also Cobb-Douglas: F(ngpy,0sp:) = (nSB,t)l_aSB (0sB.t

, )

where oy € (0,1). We assume that a; > agp so that, in line with existing evidence,
production in large firms is more capital intensive. In each intermediate production sector

productivity follows an AR(1) process with a common aggregate shock:

where for i € {L, SB,SE}: Z; is a constant and we assume that Vi p, = p,; and €} ~
N(0,0?) denotes the aggregate productivity shock (i.e., common to all sectoral productivity
processes). Therefore, while all sectors are subject to a common productivity shock, each
sector’s steady state productivity can potentially differ.

We follow related literature and assume that all matching functions are Cobb-Douglas.
In particular, mp; = 7" M (ut)gL (ULJ)l_gL, mspr = Ty P Mgp (ut)ESB (USBJOSB¢)1_§SB,
mses = Msg (ut)éw (USE,tnSEt)l*{SE, and mg,; = Mg (SKﬂg)éK ((1-— wt)k:LJ)l*gK where, for
j € {L,SB,SE,K}: M;is the matching efficiency parameter; and £ ; 1s the matching elasticity
parameter. For tractability, we assume that all separation probabilities are countercyclical

relative to fluctuations in total output so that

)|
Yss

for j € {L,K,0,S}, where: n » > 0 determines the sensitivity of the separation probabilities
to output deviations from trend; p/_ is the steady-state job destruction probability; and v,
is steady-state final output. This specification implies that separation probabilities increase
(decrease) above their steady state values when output is below (above) trend. Finally,
with regards to the household, we assume that the cost of searching for capital is k(sx¢) =

Vi (sr)™, with 1 > 0 and i > 1. In addition, the household’s utility function is

1—0o
S

characterized by constant relative risk aversion so that u(c;) = 3—.

1

=g respectively.

8The elasticities of substitution are ﬁ and
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3.2 Parameters From Related Literature

The elasticity of substitution parameters in the CES aggregator functions are set to 0.7 so
that production inputs are somewhat imperfectly substitutable.” The persistence parameters
for each of the sectoral productivity shocks are set to 0.92. The capital depreciation rate
d is in line with other studies on Mexico. Based on Busso, Fazio, and Levy (2012), we
compute productivity differentials by type of firm so that the model is consistent with the
large productivity differences that exist between self-employed firms, small firms, and large

firms (see the Appendix for further details).

Table 7:
Parameterization for Benchmark Economy, Part I

Parameter Value Parameter Description Parameter Source
ar, 0.32  Capital Share, Large Firms DSGE Literature
asp 0.27  Capital Share, Small Firms -

b 0 Unempl. Insurance No Unempl. Benefits

B8 0.985 Discount Factor DSGE Literature

6 0.025 Capital Depreciation DSGE Literature

N 1 Curvature Search Cost Search Literature

X 0.50 Bargaining Power Search Literature

13 0.50  Matching Elasticity Search Literature

Dy 0.7 Elasticity Param. Assumption

s 0.7  Elasticity Param. Assumption

ok, 0.05  Sep. Prob., Large Firms Bosch, Maloney (2008)
oK 0.03  Sep. Prob., SE Bosch, Maloney (2008)
03, 0.03  Sep. Prob., Small Firms Assumption

Pz 0.92  Autocorrelation of zj, DSGE Literature
Prsp 0.92  Autocorrelation of zgp DSGE Literature
Prsp 0.92  Autocorrelation of zsg DSGE Literature

o 2 CRRA Utility Parameter DSGE Literature

ZL 5.17  Large Firm Productivity Busso et al. (2012)
ZsB 3.57  Small Firm Productivity Busso et al. (2012)
ZSE 1 SE Productivity Normalization

Most Latin American and other developing countries, including Mexico, do not have a
national unemployment insurance scheme, so we set b to 0. The subjective discount factor
B is set to 0.985, in line with the literature (Boz, Durdu, and Li, 2012). The curvature of
capital search is n, = 1 (assuming that the cost of searching for capital is convex does not
change our main conclusions). The coefficient of relative risk aversion is set to 2. We set the

bargaining power for salaried workers, self-employed individuals, and small business owners

9We explore different parameterizations in the Appendix.
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to 0.5. The matching elasticities are set 0.5 so that the Hosios condition holds (Hosios, 1990).

The steady-state separation probabilities are based on Bosch and Maloney (2008).°

3.3 Calibrated Parameters

Calibrated parameters are summarized in Table 8. The matching efficiency parameters are
chosen so that the model is in line with the allocation of employment across firms in the
data. Our mapping between the data and the model is based on evidence on firm size and
formality /legality status for Mexico (Busso, Fazio, and Levy, 2012), and yields the following
distribution of individuals across employment states: the self-employed (or micro firms)
represent 16 percent of the labor force; small business owners represent 7 percent; salaried
workers in small firms represent 30 percent; and salaried workers in large firms account for

42 percent of the labor force.!!

Table 8:
Parameterization for Benchmark Economy, Part I1

Parameter  Value Parameter Description Target

g 0.0967 Steady State Gov. Spending 10.2 percent of output
My, 0.111  Large Firm Match. Eff. ny = 0.42

My 0.045 SE Match. Eff. nsgg = 0.16
Msp 0.213  Old Small Firm Match. Eff. osp = 0.07
Msg 0.027 New Small Firm Match. Eff. ngg = 0.30

P 0.496  Capital Adj. Cost Param. ope., =94

(i 0.027 Large Firm Vacancy Cost 3.5 percent of wy,
e 0.735  Capital Search Cost 3 months of wgp
Vsp 0.026  Small Firm Vacancy Cost 3.5 percent of wgp
Ve 0.026  SE Vacancy Cost 3.5 percent of wgp
0% 0.022  Destruction Rate, Small Firms (1 — pSB) = 0.92
nk, 1.27  Sensitivity, Sep. prob. pF ge=U =122

nk 1.00  Sensitivity, Sep. prob. p& Assumption

7% 1.00 Sensitivity, Sep. prob. p¢ Assumption

03, 1.00  Sensitivity, Sep. prob. p; Assumption

0, 0.0173 SD Productivity Shock oy = 2.39

Ve 0.192  CES Parameter BLiL = 0.55

Vs 0.453  CES Parameter beBlsl = 0.33

10For the salaried separation rate in large firms we take into account that a small share of workers in these
firms is informal using existing evidence on the share of labor informality by firm size.

Total self-employment in Mexico, which includes small business owners and own-account workers, is
around 23 percent. Based on Perry et al. (2007) and others, between 65 and 70 percent of the self-employed
are own-account workers (the remaining share being mostly individuals who operate small firms). This yields
a self-employment (or own-account) share of 16 percent.
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The cost of adjusting capital is set to replicate the volatility of the probability of entering
self-employment from unemployment (Bosch and Maloney, 2008). We set the cost of posting
vacancies in small and large firms to 3.5 percent of sectoral wages (Levy, 2007).'? The per-
unit cost of searching for capital is set to 3 months of (small firm) wages, in line with the
evidence in McKenzie and Woodruff (2006) (the results do not change if we assume much
lower costs).

We set the steady-state job destruction probability of small firms pC, so that the sep-
aration probability for small firm workers (a combination of p*, p, and p°) is 8 percent,
in line with the evidence on informal separation probabilities (Bosch and Maloney, 2008).
To establish the sensitivity of separation probabilities to output deviations, we fix n%, 79,
and 7%, to 1. In turn, we set 7%, to capture the volatility of transitions from formal salaried
employment to unemployment relative to the volatility of transitions from informal salaried
employment to unemployment from Bosch and Maloney (2008)."?

We calibrate the standard deviation of the aggregate productivity shock to match the
standard deviation of Mexican real GDP for the years 1993 through 2007. In addition, we
calibrate the steady-state government spending-output ratio to be 10.2 percent of output,

which is representative of the Mexican economy.

4 Quantitative Analysis

To compare the model to the data, we use Mexican time series from 1993:Q1 to 2007:Q4
for output, consumption, and unemployment to compute second moments, as well as the
evidence in Bosch and Maloney (2008) and Ferndndez and Meza (2014) for the labor market.

The output, consumption, and unemployment series are obtained from the Federal Reserve

12Neither of these costs include the cost of hiring regulations. The results remain the same if we assume
that the cost of posting vacancies for large firms includes the cost of hiring regulations, or if we assume a
different calibration target for small firm vacancy postings.

13Since we do not have data on separation rates by firm size, this assumes that a majority of informal
salaried workers are in small firms, which is consistent with the evidence (Perry et al., 2007). The model is
unable to generate the volatility of separation rates in the data without running into convergence problems.
Targeting the relative volatility of transitions from self-employment to unemployment yields qualitatively
similar results and generates additional unemployment volatility, but significantly reduces the countercycli-
cality of self-employment. However, the main conclusions do not change.
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Bank of Saint Louis’ FRED database.'*

4.1 Aggregate Dynamics without Policy

Table 9 shows that qualitatively and quantitatively the model can match several stylized
facts about business cycles and labor-market dynamics that we do not explicitly target.
The model captures the countercyclicality of unemployment and self-employment, and also
generates a relative volatility of unemployment higher than 1, which is difficult to generate
in standard search models. The model also delivers a higher volatility in the job-finding

probability in large firms relative to small firms that is broadly in line with the data.

Table 9:
Business Cycle Statistics: Data vs. Model

Targeted Second Moments Data Benchmark Model
Ty, 2.39 2.39
o, 9.40 9.40
0,58/0,1 1.22 1.23
No-Targeted Moments Data Benchmark Model
Oc, /0y, 1.13 0.56
0i /Oy, 2.78 7.54
Out/0y, 6.28 1.31
Onp./Onsp. [1.00,1.05] 0.92
UfL,t/J(fSB,t,-‘rfSE,t) 2.18 2.29
p(nr. i, yt) [0.740, 0.840] 0.778
p(nss.t, yt) [—0.470, 0.740] 0.767
P(NsE,ts Yt) —0.450 —0.886
put, Ye) —0.889 —0.706
p(fr,t: Ye) 0.798 0.984
p(fsp.e+ fse.t i) 0.366 0.524
P(fE.rYt) —0.433 —0.538
p(Ye: Yt—1) 0.846 0.734
put, up—1) 0.878 0.748

The cyclical correlation of large-firm employment and output and the probability of
entering self-employment from unemployment are also consistent with the evidence. Finally,
the cyclical correlation between the job-finding probability in large firms is higher than the

one in small firms. The fact that the cyclical correlation of the job-finding probabilities

14We log-linearize the model around the non-stochastic steady-state and implement a first-order approxi-
mation. We simulate the model for 2100 periods, discard the first 100 periods, and apply the Hodrick-Prescott
filter with smoothing parameter 1600 to the simulated series to obtain the data’s cyclical component and
compute second moments. We use Dynare for all dynamic simulations.
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for salaried workers is particularly high is due to the presence of a single aggregate shock
driving the model’s dynamics. Introducing (correlated) sectoral shocks would allow us to

quantitatively match the cyclical correlation of these finding probabilities in the data.

4.2 Policy Experiments

We compare the response of the economy to a negative aggregate productivity shock when
no labor market policies are in place—the no-policy scenario—to the response under the
earlier noted set of cyclical labor market policies. We assume that these policies respond to

fluctuations in aggregate productivity as follows. For j € {vy, vsp, vsg, Kk, mr, msp, wr,

o — exp [ (j— _ 1)} , )

where: 77, > 0 captures the intensity of the policy (for a related approach, see Canzoneri et

al., 2011).

wSB}

The specification in equation (9) has several attractive features. First, given how we
introduced the policies in the model, T{ is purely cyclical in nature and has no impact on
steady-state allocations. Second, for 77, > 0, the policy acts as a subsidy when output is
below trend and as a tax when output is above trend, so that the government budget is
always balanced.!” Third, in the case of a negative aggregate shock, the policy becomes
active on impact and exhibits endogenous persistence, where the latter is determined by the
severity and length of the recession. We calibrate each of the individual policies 77, to obtain
a stimulus of 0.2 percent of output in the period of the negative aggregate shock. This fiscal
package is in line with the size of the labor market measures introduced in Mexico as part

of the stimulus package during the financial crisis (ILO, 2011).1°

15While subsidies for micro and small firms may be easier to implement during downturns (via cash
transfers, for example), recovering the revenue spent on these subsidies via the same instruments during
expansions may be harder if most small firms are informal. If we assume that micro and small-firm subsidies
are financed through a higher payroll tax on larger firms, the aggregate benefits from these subsidies are
more subdued. As an example, we discuss the case of small-firm wage subsidies financed through payroll
taxes on large firms in the Appendix.

16Recall that policy is endogenously determined once the shock takes place, which implies that the total
fiscal cost in present value terms (once the economy returns back to steady state) is around 2.5 percent of
GDP. Assuming a smaller fiscal package of 0.1 percent of output on impact, which naturally also delivers a
lower total fiscal cost in present value terms of around 1.45 percent of GDP, yields very similar results across
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4.3 Main Results

Figures 1 and 2 show the impulse responses of key variables to a one standard deviation

negative aggregate productivity shock. All impulse responses (including the ones in the Ap-

pendix) are in percent deviations from steady state. Along the figures’ columns a particular

policy is in place, and the figures’ rows show a particular variable’s response.
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Figure 1

Response to a 1 percent negative productivity shock (quarters after shock):

Total output, consumption, and unemployment.

We focus on total output (first row of Figure 1), consumption (second row of Figure 1),

the unemployment rate (third row of Figure 1), the average wage (that is, the employment-

weighted average of wages in large and small firms; first row of Figure 2), subsidy rates

policies.
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(second row of Figure 2), and the fiscal cost as a percent of GDP (third row of Figure 2).
For reference, the figures also show impulse responses of variables under the benchmark (no-
policy) scenario. Inspection of Figures 1 and 2 implies that, for a fiscal package of given size,
there is considerable variation in the effect that different policies have on aggregate variables,

with some policies being detrimental to the recovery process.
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Figure 2

Response to a 1 percent negative productivity shock (quarters after shock):

Average wage, subsidy rate, and fiscal cost as percent of GDP.

4.3.1 Total Output

Regarding total output, hiring subsidies and job intermediation services for large firms have
the greatest impact in aiding the recovery, followed by subsidies for the creation of small

firms (that is, hiring subsidies for micro firms). Interestingly, hiring subsidies and job in-
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termediation subsidies for small businesses induce an improved near-term recovery in total
output, but thereafter the recovery is dampened and the path of total output falls below
that of the no-policy case. In the case of subsidies for the creation of micro firms, total
output is always below the path of output in the no-policy case. In turn, for all purposes
wage subsidies have no impact on the recovery of total output.!”

While the magnitude of adjustment is different, the impact of policies on total output
reflects the fact that, intuitively, policies that are directed toward the relatively more pro-
ductive and capital intensive firms, that is, large firms, will tend to have a greater impact
in aiding economic recoveries. Hiring subsidies and job intermediation subsidies for large
firms decrease hiring costs for these firms (the latter by increasing large firms’ job-filling
probability, which drives down the expected cost of posting vacancies). As a result, em-
ployment is reallocated to large firms and, consequently, capital usage by large firms and
investment will adjust accordingly (see the Appendix). All told, the recovery in total output
is boosted as production is reallocated to the relatively more productive large-firm sector.
Importantly, the capital allocation decision by large firms in response to the policy implies a
smaller contraction in investment, which, coupled with the added incentive to hire workers
from the policy, bolsters the recovery in large-firm output and total output.'® In turn, hiring
subsidies and job intermediation for small firms aid the recovery in the near term, but as
employment and capital is reallocated to the relatively less productive small-firm sector the

recovery in total output eventually falls behind the no-policy case.

17"The Appendix elaborates in greater detail on the underlying dynamics that drive the main results by
showing impulse responses for several other variables, including large- and small-firm wages, self-employment
earnings, investment, and capital usage by large firms. The Appendix also includes a summary of the
results from a series of robustness checks, including different financing alternatives for subsidies and different
parameterizations of the model. The main results of the paper are robust to these and other alternative
experiments, assumptions, and calibrations, all of which are discussed in more detail in the Appendix.

18The quantitative impact on total output of job intermediation subsidies for large firms is greater than that
of hiring subsidies for similar firms because, although both subsidies provide an incentive for vacancy posting,
the job intermediation subsidy gives a boost to the large-firm job-filling probability by increasing matching
efficiency as well, which amplifies the results. The opposite is true when we consider the same policies for
existing small salaried firms. There are several reasons for this. First, due to the influence of sectoral market
tightness on wages, the latter fall by less with an improvement in small-firm job intermediation services
relative to the case with hiring subsidies. This effect, in turn, boosts small-firm vacancy posting by less.
Second, better intermediation between the unemployed and small firms implies that the value of having a
worker in an existing small firm falls by less (again, relative to the case with hiring subsidies). This limits
the contraction in small firm owners, which in turn reduces the volatility of vacancy postings by existing
small firms.
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In the case of subsidies for the creation of small firms, that is, hiring subsidies for micro
firms, this policy also induces employment and capital usage reallocation to micro and small
firms. However, in this case the magnitude of this reallocation is greater because of two
forces: 1) existing micro firms take advantage of the subsidy, which increases the flows from
self-employment status to small firm owner; 2) all else equal the value of self-employment is
higher, which boosts capital-search expenditures and ultimately the inflow of individuals into
self-employment status. Jointly, the extent to which these two forces reallocate production
to less productive sectors leaves the recovery of total output only a touch improved relative
to the no-policy case.

In the case of a subsidy for the creation of micro (self-employed) firms (that is, a capital-
search expenditure subsidy), only force (2) from above is at play, which, all else equal, reduces
capital usage among large firms and increases the supply of capital to the relatively less
productive sector but does not yield significant salaried employment gains. Consequently, in
this case the recovery in total output is subdued and lies beneath that of the no-policy case.'?
Importantly, these results take place within a context where the reallocation of capital to the
self-employed and small firm sectors relative to the total amount of capital in the economy
is not very large. Yet, the policies generate important differences in the recovery process
despite the relatively low usage of capital among micro and small firms. Wage subsidies will,
all else equal, increase firm profits. Or, in the case of a recession, prevent profits from falling
as much as they would otherwise. However, as shown in Figure 1 the fiscal package under
consideration is insufficient to induce an impact on profits substantial enough to trigger

mechanisms that affect the behavior of total output in any discernible way.?"

19 A caveat regarding hiring subsidies for self-employed individuals: the model assumes that self-employed
individuals are homogeneous, and the only requirement to become a small firm is to successfully match
with salaried workers via vacancy posting. However, in the data, the self-employed that expand tend to
be those who are more successful and have higher ability and skills, which would translate into higher
productivity. The model in its current form implicitly assumes that those who expand automatically inherit
higher productivity. If we were to differentiate between high and low-ability entrepreneurs and use targeted
subsidies for those with high ability (or the most potential), the quantitative impact of hiring subsidies for
the self-employed would likely be smaller since only a very small fraction of the self-employed would benefit
from the subsidy (those with higher ability). As such, our results represent an upper bound of the impact
of these subsidies on aggregate dynamics.

20From a practical standpoint, wage subsidies for small firms may be hard to implement since these
generally operate via temporary changes in payroll taxation, and as argued previously, obtaining revenue
for these subsidies from these same firms during expansions is not trivial when a large proportion of small
firms operates in the informal sector and hence does not face payroll taxes. Assuming that only a fraction
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4.3.2 Consumption, Unemployment, and Wages

Inspection of Figure 1 also shows that, intuitively, the behavior of consumption is largely
in line with that of total output. One exception is the path of consumption in the case
of subsidies for the creation of self-employed (micro) firms. Under this policy, on impact
consumption contracts considerably below the no-policy case. Intuitively, this takes place
because a subsidy for the creation of micro firms induces households to increase the resources
devoted to capital search at the expense of the resources for consumption.?!

Turning to unemployment, Figure 1 highlights that to greater or lesser degree all policies
mute the increase in unemployment, with hiring subsidies for small firms and job interme-
diation services for both small and large firms even inducing a decline in unemployment.
This is due to the strong response of sectoral vacancies to each of the policies. The only
exception is the case of wage subsidies for large firms, which actually exacerbate the rise in
unemployment. This policy keeps wages in large firms from declining as much as they would
otherwise, which puts upward pressure on small-firm wages as workers’ outside options re-
main higher than otherwise. Consequently, all else equal small-firm profits fall by more than
otherwise, sharply reducing these firms’ vacancy posting incentives. Thus, a greater decline
in small-firm employment takes place, which explains the fact that unemployment initially
rises more than in the no-policy case.

As shown in Figure 2, when looking at the average wage in the economy (that is,
employment-weighted large-firm and small-firm wages), all subsidies tend to provide some
degree of income protection for salaried workers, with the exception of job intermediation ser-
vices for small businesses and subsidies for the creation of micro firms (see the Appendix for
the behavior of wages by type of firm, as well as the behavior of self-employment earnings).
Job intermediation for large firms has the greatest beneficial impact on income protection.
Wage subsidies will naturally provide income protection. In other cases, the response of
the average wage is heavily influenced by the response of unemployment, or, equivalently,

the response of employment. Intuitively, a greater damping in the rise of unemployment is

of small firms benefit from the subsidy (those that are formal), or assuming that the subsidy is financed via
an increase in the payroll tax for large firms (see the Appendix), yields qualitatively similar results, with the
benefits from small-firm wage subsidies under these two scenarios being more subdued.

2L A similar comment applies to the behavior of investment, shown in the Appendix.
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associated with higher measures of market tightness. In turn, higher measures of market
tightness keep workers’ outside options higher than otherwise and put upward pressure on
the average wage. Thus, the magnitude of labor income adjustments (and hence income
protection) is ultimately driven by the quantitative impact of each policy on sectoral market

tightness.

4.3.3 Fiscal Implications

Inspection of Figure 2 also highlights that although the assumed size of the fiscal package in
the period of the shock is 0.2 percent of output, the total fiscal cost can differ across policies.
These differences arise because policies affect the recovery speed of output differently and
they remain in place as long as output is below trend. While the fiscal cost in the first
few periods after the shock is lower when hiring subsidies for small firms are in place, the
fiscal cost of the policy falls back more rapidly with hiring subsidies for larger firms, job
intermediation for large firms, and hiring subsidies for the self-employed (that is, small-firm
creation subsidies). In addition, note that for the same size of the fiscal package, small and
self-employed firms require larger hiring subsidy rates relative to those for large firms. Indeed,
the subsidy rates for large firms do not have to be high to have an important quantitative
impact on aggregate dynamics. Similarly, wage subsidy rates for both small and large firms
end up being very small, below 1 percent on impact, which partly explains their limited
impact on the recovery process.

To provide a better metric of the effectiveness of each of the policies considered, we
follow the literature and compute cumulative multipliers for employment and output after a
negative aggregate shock in the following way (see, for example, Faia, Lechthaler, and Merkl

(2013)):

> B (@i (p) = Teri)
Ma(p) = =—— ,
;]/BZ(fCt_i_i (p))

where d is the number of quarters after the shock and p is the policy for which the fiscal
multiplier is computed. x(p) is either total output, y, or total employment, n, under policy

p, whereas x represents either of these two variables under the no-policy scenario. fc(p) is
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the fiscal cost of policy p, where the fiscal cost under the no-policy scenario is zero.

As shown in Table 10, small firm creation and self-employed firm creation policies are
not particularly effective in bolstering output or employment. Hiring subsidies for existing
small firms yield output and employment multipliers higher than 1 in the first year, which
subsequently fall below 1 after three years. Focusing on employment, the fiscal multiplier
is fairly stable in the medium run. Conversely, the output multiplier falls below 1 after
three years. While hiring subsidies for large firms appear to be less effective in the first
year, the output multiplier rises above 1 in the medium run because the policy induces a
faster recovery in total output, but the latter takes some time to materialize. However, the

employment multiplier remains below 1.

Table 10:
Cumulative Multipliers During Recessions

Output Multipliers
Policy p  Quarters d =4 Quarters d =12 Quarters d = 30

TUL 0.710 1.214 1.684
TVSB 1.204 0.976 0.383
TVUSE —0.056 0.148 0.465

T+ —0.155 —0.325 —0.520
7ML 1.494 2.628 3.727
TmSB 0.594 0.455 0.096

TWL 0.091 0.198 0.320
TWSB 0.242 0.218 0.129

Employment Multipliers
Policy p  Quarters d =4 Quarters d =12  Quarters d = 30

TUL 0.310 0.521 0.681
TVSB 1.284 1.403 1.308
TUSE 0.256 0.291 0.288

Tk 0.062 0.058 0.032
Tme 0.611 1.048 1.388
TMSB 0.642 0.705 0.648
T —0.093 —0.080 —0.051
TWSB 0.126 0.127 0.103

Finally, the output multiplier generated by job intermediation services among large firms
suggests that this policy is particularly effective in fostering a faster output recovery, even at
short horizons. If we consider the medium term, this policy delivers an employment multiplier
above 1 as well. These last two results suggest that improvements in job intermediation for
employment among large firms is the most effective policy tool, followed by hiring subsidies

for large firms and existing small firms. Wage subsidies yield very small (or even negative)
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output and employment multipliers and appear to be the least effective out of the set of

policies considered.

5 Conclusions

The global financial crisis rekindled considerable interest in labor market policies that can
lessen the employment and output costs of recessions. A number of recent studies have ana-
lyzed the impact of various employment subsidies for the United States. However, little work
has focused on emerging and developing economies, where the breadth of self-employment
and the large allocation of salaried employment in small firms implies non-trivial differences
relative to advanced economies in the labor-market and firm structure. Understanding the
aggregate implications of labor market structures and policies in emerging and developing
economies is increasingly important given the dramatic rise in international linkages and
cross-country spillovers that have occurred over the last several decades.

Data limitations on high-frequency labor and job flows in emerging and developing
economies makes it difficult to assess empirically the effectiveness of any one countercylical
policy. Furthermore, any empirical analysis will likely miss the general equilibrium effects
of policy interventions. In order to get around these limitations, we use evidence on Latin
America and build a business cycle model with frictional labor markets consistent with the
salient features of the firm and employment structure of emerging and developing economies.
In turn, we use the model to analyze the aggregate impact of different cyclical labor market
policies during downturns.

We show that the model is consistent with the cyclical dynamics of the labor market in
a representative emerging economy. With regards to policy, we obtain four main results.
First, hiring subsidies for large firms and improved intermediation between large firms and
the unemployed during downturns can yield gains across the board: a reduction in aggregate
volatility, an acceleration in the rebound of total output and consumption, a smaller contrac-
tion in labor earnings, a lower rise in unemployment, lower unemployment persistence after a
recession, and employment and output fiscal multipliers above 1 in the medium term. Second,

hiring subsidies for small firms can yield non-negligible positive results for employment—in
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particular, employment among small salaried firms—but these effects are short-lived and the
policy slows down the recovery process in the medium term. Third, fostering the creation
of self-employed firms during downturns can be detrimental for the recovery process and the
economy as a whole, even as these firms may ultimately lead to future salaried employment
creation. This last result is particularly important in light of the policies that many emerging
countries implemented to support the creation of micro and small enterprises. Fourth, wage
subsidies are relatively ineffective in bolstering output when compared to other alternatives,
but do provide some income protection. Model-implied fiscal multipliers suggest that hiring
subsidies and job intermediation for large firms are particularly effective in aiding recoveries.
The labor market structure determines the sectoral allocation of resources and explains the
differential response of the economy to policy.

Our model provides the basis for several interesting extensions. These include accounting
for the implications of entry dynamics among larger firms, worker and consumption hetero-
geneity, as well as the difference between low and high-ability self-employed, and job-to-job
transitions. Moreover, while the model is consistent with existing evidence on the contin-
ued use of informal input credit among small firms, studying the implications of financial
development is important as it may lead to a change in the availability of financing sources
and the productivity profile of firms. Such changes could, in turn, modify the effectiveness
of cyclical policies aimed at protecting employment and improving recoveries in emerging

economies. We plan to explore these extensions in future work.
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Appendix

A.1 Household Optimization

Assigning the multipliers A;, Ak, Aosp: and Aygp, to the household’s budget constraint,

the household’s perceived law of motion for self-employment, its perceived law of motion for
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small business owners, and its perceived (from the labor demand perspective) law of motion
for employment in small firms, respectively, the corresponding first order conditions are as

follows. For consumption ¢,

Ul (Ct) - At = 0.

For self-employed individuals, nsg 11,

BEA 11 [(pSE,t+1ZSE,t+1 - 7”5E,t+1) - T?iwaEvSE,tJrl}
+8(1 = pf)E(1 = (1= p2y) (1 = pfy)vseer10(0sE,e1)) Axer
+(1 = p2 ) (1 = p2 ) vsmis19(0smis1)NosB ]

+6(1 - Pﬁﬁ(l - Pto+1)(1 - Pfﬂ)EtUSE,tHCI(QSE,tH)Aﬁl\zsgtﬂ — Ak, =0.
For self-employment projects, sk ;:
— N7 (sxc4) + (1 — pE)p(Ok ) Agc s = 0.
For small business owners, 0gp¢41:

ﬁEtAtH[pSB,t+1ZSB,t+1FOgB - (nSB,t—Ha OSB,t+1) — T'SBjt+1 — Tq;ifl/)sBUSB,tH
K \ O
+B(1 = piy )P B i
K @)
+8(1 — Pt+1>(1 - Pt+1)EtAOSB,t+1

+8(1 — Ptlfu)(l - Pgﬂ)(l - Pf+1)EtANSB,t+1USB,t+1Q(HSB,tJrl) — Nospt = 0.
The demand for individuals employed by small businesses, nép, . :

wg
BEAv1[pspav12spe1Fng . (NSB+1,0SBt4+1) — Tyl WSBt+1]

+A(L = pia) (1= pia) (1= pisr) BeAnspeer — Avspe = 0.
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Vacancies posted per self-employed individual, vgg4:

— AT gp — Aga(1 = p) (1 = p) (1 = p})a(OsEy)
+Aospi(1—pf )1 = p)(1 = p))a(OsE.)

+(1 = pf) (1= pP)(1 = pf)a(Osp)Anss, = 0.
And vacancies posted per small business, vsp:
—A 5 s + (1= pf ) (1= pP)(1 = p7)a(Osp4)Anspe = 0.
From the first-order condition for consumption, we know that
Ay = ().

Then, we can write
!/
Axe 7R (ske)

w(e) (L= pf)p(Oxe)’

and obtain
UsSB
ANSB,t 7.°PYsp

wlc)  (1=pf) A= pP)A = pP)aOsp.)

Also, we have

(1— o)1 = p2)(1 — s)AOSB,t T sp T PYsp | TiR (k)
t t

t uw(¢y) B q(Oset) q(0sB.,t) p(Ok.)

To determine the optimal decision to become a small firm, we write:

AO.S'B t At

) +1

— =Ef {pSB,tJrlZSB,tJrlFoSB (nSB,t+17 OSB,t+1>
t

A A
vSB K OAK,t+1
—TSB+1 — T¢ Y gpUSB+1 + (1—=p")p AL
t+1
ANsB.it1
+(1 - pw{—{i-l)(l - Pt0+1)(1 - Pf+1)—At 1+ USB,t-l—lQ(gSB,t—i-l)
_l’_

Aospi+1
+ (1 - Pfil)(l - pg‘rl)—A =
41
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Then, use the expressions above as well as the optimal decision to move into self-employment

to yield (iterating forward when necessary):

1 (TfSEl/JSE _ T$SB¢SB>
(L=p)A = o)1 =pP) \ gspa qsp.t

DPSBt+1%25B,t+1 FOSB (nSB,t+1> OSB,t—H)

= Et:t+1|t —TSB,t+1 — (pSE,t+1ZSE,t+1 - TSE,t+1)
1 T P se TP V¥se
+ S -
(1=p71) 4SE,t+1 4sB,t+1

where: =1, = Buj,/u; is the stochastic discount factor. This equation implicitly defines

USE,t-

To derive the decision to enter self-employment, first write:

ATKt’t = EtﬁAj\_—:l {(pSE,t+IZSE,t+1 — TSE1) — TP Vg pUSE 41
(1= pE ) (1= (1= p2 (1 = pf D vspi1a(Osprsn)) Af:ll
+(1 =)= p)(1 = pf—i—l)USE,t—&-lquE,t—f—l)AO%iH
+(1 - Pfil)(l - Pto+1)(1 - ptS+1)USE,t+1Q(‘95E,t+1)AN#iH} .

Using the equations above, we can rewrite the above expression to have:

iR (SKkt)

Tiak (k) }
p(eK,t) '

=(1- Pf()EtEtH\t {pSE,t+1ZSE,t+1 — TSE+1 T
p(eK,H—l)

This equation implicitly defines sy ;.

A.2 Value Equations and Nash Price Determination
A.2.1 Value Equations

In what follows, we define the household and firm value functions to determine the Nash
wage and rental rates. The value of having an additional salaried worker in a large firm,
Jr+, is given by the difference between the firm’s marginal revenue product of labor and

the subsidy-adjusted wage, plus the continuation value in the event that the match survives
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into the following period (in equilibrium the value of any vacancy is zero—this reflects that

vacancies are posted until the value of doing so is exhausted):
It = prazFn, (g, wikp ) — 7 wr e + (1 — pf)EtEtJrl\tJLt-l-l-

Similar intuition lies behind the value of an additional salaried worker for a small business,

JSB,t5

w
Jospt = pspizspiFng, (s, 0spt) — T P wsp

+EE e {(1 - ﬂtK)(l - P?)(l - pf)JOSB,t+1} .

The household’s value of having an additional individual in salaried employment in a
large firm, Wy ,, is given by corresponding wage payment plus the expected continuation

value:

Wi =wrs + EiZay {(1 - PtL)WL,tJrl + ptLWU,t-i-l} )

where: Wy, is the household’s value of unemployment. Similar intuition lies behind the value

of having an additional household member employed by a small business W gp 4

(1 - PtK)(l - Pto)(l - pf)WSB,t—H

Wisp: = wspy + B2y . o 5
+ [1 - (1 - P )(1 - P )(1 - P )] Wuim1

In turn, the household’s value of unemployment is:

( 3

(1- PtL)p(@L,t)WL,tH +(1— P{{)Slf(,th,tWSEtH

+(1 = p)A = p2) (X = pP) [fsps + fspd] W
Wo, = b+ EtEt+1|t ( Pt )( ft )( Pt ) [ 5;{B,t SE,t] SB,t+1 ’
L= =p) fre— (1= p )ST;(,th,t
* K 0 s Wuen
—(1 = p) (L= p )X = p7) [fspi + fsp.]

\ J

where: W is the value to the household of an additional self-employed individual (defined
below) and s, is the amount of resources spent on searching for a capital supplier per
unemployed individual (sf , = sk /us).

The value to a large firm of having a capital relationship with a self-employed individual,
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Jsp, is given by the corresponding rental rate adjusted for the probability that the capital
relationship is destroyed net of the capital depreciation rate plus the expected continuation

value:

(1—p)(1 =1 —=pP)(1 = p})vspigses)Ispin

Jsptr =rsp: + (pff —0) + EiZip « o 5
+(1 = p ) (1= p?)(1 = p7 )vseqsed sBir

Similar intuition lies behind the value to a large firm of having a capital relationship with a

small business, Jgp ;:

(1 - PF)(l - /OtO)JSB,tJrl

Jspr=rsBt + [(1 —(1- P?)(l - Pf) - 5} + EiZiap K\ O
+(1 — P )pt JSE,tJrl

In turn, the value to a self-employed individual of having a capital relationship with a large
firm, Wgp,, is given by the difference between the marginal revenue product of capital and

the rental rate, plus the expected continuation value:

WSE,t = PSEtRSEt — TSEt

(1=pf) 1= (1= p)(1 = pf)vspigse:] Wsgi

+EZ iy « o < .
+(1 = p) (X = p?) (A = pp)vserasedossirt + pp Wt

Finally, similar intuition as before applies to the value to a household of having an additional

capital relationship between a small firm and a large firm, Wogp, which is given by:

d
Woss: = psBizsBilogs (nSBﬂf) 0sB1t) — TSByt

(1- P{()(l - ptO)WOSB,H-l

+E =1y o .
+(1 =)y W1 + pf W

A.2.2 Nash Wage Rate Determination

Large firms and salaried workers choose a wage wy,; to

max {(WLJ — WU7t>XL (JLﬂg)liXL} .

wr, .t
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Small business owners and small firm salaried workers choose a wage wsp; to

max { (Wgp; — Wy, )52 (JOSB¢)17XSB} .

WSB,t

Above x, € (0,1) and g5 € (0,1) are, respectively, the bargaining power of workers
negotiating with large firms and the bargaining power of workers negotiating with small
businesses. W, — Wy, and J.; are the household’s and large firm’s respective capital
gains from large firm salaried employment. Similarly, Wgp; — Wy, and Jogp: are the
household’s and small business owner’s capital gains from salaried employment in small

firms. The implicit expressions for the Nash wages are given by

e Z) T = (Wie = Woy)
t
for wy,; and

X
- XSSB) sz dospr = (Waps = Wuy)
B t

for wgp .

A.2.3 Nash Rental Rate Determination

Large firms and the self-employed choose a rental rate rgg; to

max { (Wg; — Wi ) (Jsg, — (1 —8)) 7).

TSE,t

Large firms and small business owners choose a rental rate rgp; to

max {(Wosp: — Wy)° (Jsp: — (1 — 5))1—XO} '

TSB,t

Above, the outside option of large firms is the value of a unit of capital net of depreciation,
(1 —6). Also, xgp € (0,1) and x, € (0,1) are, respectively, the bargaining power of self-
employed and small business owners. Wgg;—Wy, and Jgg;—(1—7) are the household’s and
large firm’s respective capital gains from self-employment capital relationships. Similarly,

Wosp:— Wy and Jsp — (1 —6) are the household’s and the large firm’s respective capital
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gains from small firm capital relationships. The implicit expressions for the Nash rental rates

are given by

for rgp+ and

for rgp .

A.2.4 Explicit Wage Expressions Without Policy

To obtain explicit expressions for wages without the policies in place, first note that

¥,

= (1 - PtL)EtEt+1|tJL,t+1,
qrt

Prizn ok, (e, wikpy) + (1 — Pf()QK,t
qK .t

= (1 - p{{)EtEt+1|tJSE,t+1;

and
bgp _

(1- Pto)(l - Pf)(l - pf<>EtEt+1|tJOSB,t+l-
qdsBt

Then, write

Wi — Wy =wr; + B {(1 — ,Of)WL,tH + PtLWU,t+1} —b

)
(1- PtL)fL,tWL,t+1 + (1 - pz{()SUK,th,tWSE,t-&-l
_ +(1 = pf )X = p2)X = ) (fspr + fsp ) WsB st
+EE _a L) a K) ; ,
— _ _ _ Su
n Pt )DLt Pt )SKktlKt Wi

\ (L= p )L =P )L = p)(fspa + fsr)

where s¥, = sk /u;. After some algebra, we have

Wi — Wy =wr; — b+ EE {(1 — o) = fr.) (W — WU,t+1)}

(1= pf)st i fri(Wse i1 — W)

+EZ « o S
+(1 - Pt )(1— Pt )1 - Pt )(fSB,t + fSE,t)(WSB,t-i-l - WU,t+1)
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Using the first-order conditions that determine the implicit functions for wy, wgp,, and

rsEt, We can write

X —
mJL,t:wL,t—b‘i'EtZtJrﬂt{(1_ptL)( th)( XL)JLH_l}
1 — pl) s fre =X~ (J —(1—§
B ( )k ki Jspan ( ))

+(1_p{(xl_pto>(1_pf)(fSBt+fSEt) JOSBt—H

Now, based on as the job creation and capital supply conditions above when the policies are

suppressed, we have

XL (05 (1 - th)XL (0
———— | pr+Fn, ,(nLt, wikr, w +—>:w,—b+—’—
(1—XL) ( L.t L,( L.t t Lt) Lt th Lt (1—XL) QL7t

_XKSlIL(,th,t (pL,tZL,tkaL(nL,t,wtkL,t) +(1— Pf)QK,t)
(1 - XK) qK .t
XkSkafKt +
| XxSk KtEtth‘t(l _pE)(1—0) — Xsg(fspi + fsmi) Ysp .
(1—xxk) (1—Xxsg) qsBit

Rearranging terms, we have

1—- s% v F, ,wik
Wi = (1 _ XL)b+XL‘9L,t¢L I ( XL) K,th,t K (pL,tZL,t kL(nL,t Wi L,t>>

(1 - Xk)
(1—xp) XKSlIL(,th,t K -
— (1 — XK) (1 — pt ) |:1 - Et‘—'t-ﬁ-l‘t(l - 6)]
(1 —xz) xsp([fspe + fspt) Vsp
(1—-xs5) qsBit

qK.t

+

where we make use of fact that fr;/q., = 01,. Finally, we can write

wry = (1= xz)b+ X007 Yp (A1)
X (1 - XL) SK,th,tXK (pL,tZL,tkaL (nL,t, wtkL,t>>
(1 - XK) qK .t
1-— S —
Gt (1 ) [1 - BB (1 - )]
(1 - XK)

(1 XL) XSBH ¢SB i (1 - XL)XSBfSE,t Yep

+ ;
(1 - XSB) (1 - XSB) qsBi,t
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where we make use of the fact that fsp./qsp: = 0sp,. Following similar steps by constructing

(Wsp: — Wy,), the wage for small-firm workers is

wspy = (1 — Xs5) b+ Xsptspibsp + VSBJCS;E;& (A2)
Bt
(1 - XSB) XKS?(,th,t (pL,tZL,tka;L (nL,hwtkL,t))
(1 - XK) gkt
(1 — XsB) XiSkiK K (1 - XSB) XL
— : ’(1—p)1—EE 1(1—5)+—9L,¢-
(1_XK) ! [ I ] (1_XL) i

Note that both large-firm and small-firm wages depend on labor market tightness for
large, small, and self-employed firms, as well as capital market tightness (recall that fx,
qkt, fsmt, and gsp, are functions of their respective market tightness). Intuitively, higher
labor market tightness (irrespective of the firm type) will put upward pressure on wages.
This will also put downward pressure on capital rental rates as the outside options for
both small firm owners and the self-employed are more attractive. Conversely, and similar
to Finkelstein Shapiro (2014), higher capital market tightness will put downward pressure
wages and upward pressure on capital rental rates. This is the case since higher capital
market tightness—a lower probability of becoming self-employed—implies a less attractive
self-employment outside option for salaried workers. By affecting market tightness, each of

the cyclical subsidies will have an impact on wage dynamics and hence on labor demand.

A.3 Calibration of Productivity Differentials Across Firm Types

Busso, Fazio, and Levy (2012) use Mexican Census data to characterize the distribution of
employment (as well as capital) based on firm size and the formality and legality status of
the firm. Ferndndez and Meza (2014) use their evidence to determine the productivity gap
between formal and informal firms focusing on legal firms alone since they consider that
informal firms in their model are household firms that do not hire workers, i.e. household
firms are self-employed firms (as defined in Busso, Fazio, and Levy (2012), legal firms are
those that comply with mandated social security contributions for the all their salaried
workers. Semi-legal firms have salaried workers but pay social security for only a fraction of

them). We follow their approach (and notation) in calibrating the productivity parameters
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across firm types. In what follows, LSF' denotes legal semi-formal firms, LF' legal formal
firms, LI legal informal firms, SLSF semi-legal semi-formal firms, and /7 illegal and informal

firms (see Busso et al., 2012, for more details).

A.3.1 Distribution of Employment by Employment Status and Definition of
Firm Size in the Model

Given the different types of firms in our model, our mapping between total factor productivity
(TFP) in the data and productivity in the model is more detailed as it considers both firm
size and legal /formality status. We assume that the self-employed are those workers in firms
of size [0-5] that are legal and informal. These represent self-employed (own-account) firms in
the model. Workers in small firms are those working in firms of size [0-5] excluding informal
and legal firms, as well as firms of sizes [6-10] and [11-50] excluding legal and formal firms.
Large firms include workers that are formal and legal (regardless of firm size), as well as all
workers in firms of size [+-50]. We include all legal and formal firms within the same category
— regardless of firm size — since their legality implies that policy makers can readily introduce
cyclical wage subsidies by using firms’ tax statements and social security records. This is
not the case for firms that hire informal salaried workers since these workers are often not
reported to the government.

Combining evidence on the share of self-employment for Mexico and the share of workers
that are informal but legal (Busso, Fazio, and Levy, 2012), we assume that the self-employed
account for 16 percent of the labor force, and small business owners 7 percent of the labor
force. In turn, salaried workers in small and large firms account for 30 and 42 percent of the

labor force, respectively.
A.3.2 Productivity Differentials Based on Firm Size and Formality /Legality
Status

Based on the mapping between firms in the data and firm types in the model, we can
use evidence on productivity differences by firm size to compute the steady-state sectoral

productivity differentials in the model. Using Table 10 in Busso, Fazio, and Levy (2012) and
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following Ferndndez and Meza (2014), we have

TFP, TFP,
log< LSF) - log( LF) = —0.959

TFP

TEFPp; TFPLp\
log< TFp ) —log( TFp ) = —1.759
TFP TFP,
bg( qufF)——bg( TF;?)::—QZM
TFP; TFPrr
lo <TFP)—10g( TFp ) = —0.881

TFPpsp TFPLp\
lo < TFp ) —log( Trp ) = —0.746
TFPr; TFPpp
1 —1 = —
0 <TFP) Og(TFP) 0.395
TFPsrsr TFPpY\
log( TFp ) —log( TFp ) = —0.092
TF Py TFPLp\
10g<TFP ) —log( TFp ) = —0.701
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for firms of size [11-50]. Finally, for firms of size [4+50], we have

TFPLSF TFPLF . TFPLSF o

TFP TEP TEP
log< “) —log( LF) = 0491 = LL — 0.6120,

TEFP TEFP TFPrp
TFPsrsr TFPrp TFPsrsr
1 — | -1 =—0.1 — 22— .
og( TFP ) 0 ( TFP ) 0139 = TFP,, 0.8530,
TFP[[ TFPLF TFPII
log < T ) —log ( D ) =-1039 = gont = 03538,

Using Tables 6 and 10 in Busso, Fazio, and Levy (2012), we can construct employment-

weighted measures of T'F' P for each type of firm (self-employed, T'F Psg, small, TF Psp, and
large, TF'Pp). Then, TF P in self-employment is

TFPsg =TFPoy 5,11,

TFP in small firms is computed as:

1.69 10.94

0.79
TFPsp = (32 17) TFPo_s,LsF + <32 17) TFPo_s,sLsF + <32 17) TFPo_s,11

1.63 0.50 192
* (32 17) TERe10.00 + (32 17> TFPg-10,15F + (32 17) TFPg_10,5L5F

3.66 2.39 0.57
+ <32 17) TFPg_10,11 + (32 17) TFPy1-s0),01 + <32 17) TFP11-50,LsF

4.72 3.36
+ (32 17) TFPy1-s0,5L5F + <32 17) TFP11-s0),11,

and T'F'P in large firms is computed as:
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0.77 109

14.67 7.74 1.19
+ (44 02) TFP.s0,Lr + (44 02) TFPys0,0r + (44 02) TF P 50),LsF

13.75 1.18
+ (44 02) TFPs0,s0s5F + (44 02) TFPs0,11

TFPL:(

Using the values for T'F' P relative to T'F Ppr by firm size and legality /formality status above,
we have

TF Psp = 0.1722,

1.69
TFPgp = . ——") (0.8073) +
S5 ) (0.3833) + (30.54) (

(1_6373 (0.5026) + (%) (0.4025) + (3 3 0.9185)
) 03315 )0

32.1
3.66 2.39
(m 0.5315) + (30 54> (0.6737) + (

O

+

+
472 3.36

e 121 4961

* (30.54) (0.9121) + (30 54) (0.4961),

TFP, (%) (1) + (%) (1) + (%) (1)
4 (%) (1) + (%) (0.6737) + < 4141092) (0.4743)
+ (%Z)Z) (0.9121) + (4141082> (0.4161) .
This yields TF Psp = 0.1722,TFPsg = 0.6150, and T FP;, = 0.8901. Then, normalizing

TF Psg to 1, and using the mapping TF Py, = 2z, TF Psg = zsp, and T'F Psp = 25 between

the data and the model, we have

z, = 51690, ZSB — 35714, ZSE — 1.
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A.4 Robustness and Additional Experiments
A.4.1 Asymmetry in Elasticities of Substitution between Types of Output

Assuming that ¢, = 0.8 and ¢, = 0.6 makes the main conclusions under the benchmark cali-
bration starker. The main differences are as follows. With hiring subsidies for self-employed
firms (i.e., small firm creation subsidies), consumption decreases by more (as capital search
expenditures are more responsive) and there is no difference in the recovery speed of total
output relative to the benchmark economy. A similar result obtains regarding the expansion
of intermediation services for small firms, where consumption falls by more and the output
recovery is more sluggish relative to the results in the main text. Similarly, with hiring
subsidies for existing small firms, the gains in terms of a faster initial recovery in consump-
tion, and output are more short-lived relative to the benchmark results. Finally, the gains
from hiring subsidies for large firms and the improvement in matching for employment in
large firms are larger. Thus, the main conclusions do not change. Conversely, assuming
that ¢, = 0.6 and ¢, = 0.8 entails the following changes. Introducing hiring subsidies for
self-employed firms make consumption less volatile and makes output recover faster. Thus,
under this alternative calibration, the gains from these subsidies are somewhat larger rel-
ative to the benchmark calibration under the same policy. With hiring subsidies for small
firms, the initial faster recovery in total output is longer (even though it still fades away in
the medium term). Despite these changes, the main message of the paper does not change.
Similarly, the recovery of output under better matching for employment in small firms is
less sluggish, but the same policy for large firms still dominates. Importantly, regardless of
the calibration of ¢, and ¢, the adverse aggregate impact of introducing self-employment

search (startup) subsidies does not change.

A.4.2 Higher Volatility of Self~-Employment Separation Probabilities

Calibrating the model to capture the relative volatility of self-employment separation prob-
abilities (as opposed to the relative volatility of salaried separation probabilities as in the

benchmark model) in the data does not change the main conclusions.
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A.4.3 Financing Cyclical Subsidies Through Government Debt

We follow Campolmi, Faia, and Winkler (2011) and allow for subsidies to firms to be financed
partly through government debt. If the government uses lump-sum taxes and government

debt to finance expenditures, the government budget constraint is

T+ b =bus+ (1 — 7/ pvpe + (1 — 755 )Wgpvspinses + (1 — 7.5 )1 gpusp +0sB +
+(1 — Tf)K(SK,t) + Rt_lb:;l + gt + (1 — T;”L)wL,tnL,t + (1 — T;USB>U}SB¢TLSB¢

"‘(TTL - 1)mL (UL,, Ut) + (TTSB - 1)mSB (USB,tOSB,ta Ut) .

where g, is government spending. Following Totzek and Winkler (2010) and Campolmi, Faia
and Winkler (2011), we assume that a fraction v, of government expenditures is financed

through debt, so that

b=~ +(1 = 7" )Y gpvseanses + (1 — 7.%%)spvsp 058,
t ="
+(1 =71 )wpnpy + (1 — 7,55 )wspnspy

"‘(TTL - 1>mL (UL,, Ut) + (T?LSB - 1)mSB (USB,tOSB,ta Ut)

The impact of the policies is qualitatively similar to the one where the cyclical subsidies

are fully financed using lump-sum taxation.

A.4.4 Financing Hiring Subsidies for Small Firms with Payroll Taxes on Large

Firms

While it may be feasible to introduce a hiring subsidy to small firms during a downturn,
raising the revenue for that subsidy through distortionary taxes on small firms may be
more difficult given the high rates of informality among these firms. Assuming that the
hiring subsidy for small firms is financed through an increase in payroll taxes for large firms
naturally reduces the beneficial impact from the subsidy relative to the case with lump-
sum taxation or government debt. In particular, relative to the no-policy case, the recovery

of consumption, investment, and output become more sluggish in the medium term, but
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unemployment still falls due to a surge in small-firm employment.

A.4.5 Policies with Identical Subsidy Rates

The benchmark model assumed the same fiscal cost when analyzing each of the policies
and allowed the cyclical subsidies to adjust endogenously. This generated different subsidy
rates depending on the type of policy. If we assume the same (impact) subsidy rate for
all policies and let the fiscal cost adjust endogenously, the results can change in important
ways for some of the policies. If we assume a subsidy rate of 5 percent on impact for all
policies (see Banerji et al., 2014), hiring subsidies for small and self-employed firms have a
negligible impact on consumption and output dynamics, though they still limit the initial
rise in unemployment after the shock (in contrast to the benchmark results, a hiring subsidy
for existing small firms only limits the rise in unemployment and does not lead to a drastic
reduction in unemployment after the shock). This result occurs because the hiring subsidies
need to be substantially higher to have a quantitative impact. In contrast, the effect of
hiring subsidies for large firms is quantitatively similar to the main results, largely because
the subsidy rate in the latter is not much higher than 5 percent. For similar reasons the
results for improved matching for employment in either large or small firms do not change
much either. Conversely, a subsidy of 5 percent implies that wage subsidies do have a
larger quantitative impact (even though the fiscal cost also increases substantially), but the

qualitative results do not change.

A.4.6 Combining Individual Policies

As should be the case, combining hiring subsidies with self-employment startup subsidies
offsets the benefits from the hiring subsidies, so that the policy mix is much less effective
in aiding the recovery of total output and reducing aggregate volatility, even though it does
limit the rise in unemployment. Similarly, combining the self-employment startup subsidies
with improvements in job intermediation (i.e., matching) implies that the gains obtained

when intermediation is focused on large firms are smaller.
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A.4.7 Exogenous Separation Probabilities

The same policy experiments in a model with exogenous separation probabilities yield qual-
itatively similar results for the fiscal output and employment multipliers. Also, without the
endogenous response in separations, all policies either limit the rise in unemployment or
reduce unemployment by more relative to the benchmark model. The results for all other
variables under exogenous separations remain qualitatively similar to those in the benchmark

impulse response functions.

A.5 Additional Details on Main Results

Figures Al through A5 present complementary impulse responses to those shown in the
main text. Along the figures’ columns a particular policy is in place, and the figures’ rows
show a particular variable’s response. Using these figures, in what follows we present greater
details on the dynamic adjustments driving the results shown in the figures in the main text.
The impact of different policies is always compared to the no-policy case. Moreover, the
discussion makes use of the explicit wage statements in equations (A1) and (A2). In what
follows, and given the input credit relationship between large firms and the self-employed
in the model, when we refer to an increase (decrease) in the supply of capital to the self-
employment sector, we are implicitly referring to a fall (rise) in capital usage among large
firms (even though the capital stock is also adjusting).

Hiring Subsidy for Large Firms. (First column of Figures Al through A5). This
policy generates a rise in large-firm vacancy postings, which puts upward pressure on large-
firm labor market tightness and limits the contraction in capital usage, which results in a
smaller contraction in investment and also puts upward pressure on large- and small-firm
wages, with the latter recovering earlier and the former initially falling by less. The fall
in consumption is now limited by upward pressure on wages, the fall in expenditures on
capital search, and the expansion in large-firm salaried employment (the contraction in self-
employment earnings is also subdued). The behavior of salaried employment and the decision
to allocate relatively more capital within large firms aids the recovery in large-firm output,

and in turn, total output. The expansion in large-firm employment counteracts the larger
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contraction in small-firm employment and self-employment, which explains unemployment
rising by less and returning back to steady state faster. These results are consistent with
the positive effects of hiring subsidies documented in Campolmi, Faia, and Winkler (2011)
and Faia, Lechthaler, and Merkl (2013) in a different context, mainly in models with a single
firm and employment type.

Hiring Subsidy for Existing Small Firms. (First column of Figures Al through
A5). Higher vacancy postings by existing small firms puts upward pressure on small-firm
salaried labor market tightness and leads to a reduction in both large-firm market tightness
(which induces a larger initial fall in wages) and capital market tightness. The reduction in
expenditures on capital search and the sharp expansion in small-firm salaried employment
initially reduce the size of the contraction in consumption. The fall in large-firm vacancies
reduces large-firm capital usage and increases capital supply to the self-employed in the
period of the shock, ultimately resulting in a smaller initial fall in investment. Higher small
firm vacancy posting puts upward pressure on large-firm wages, leading to a more sluggish
recovery in large-firm vacancies and to a medium term slower recovery in investment. The
sharp rise in small-firm employment aids the rebound in small-firm output, in turn aiding
the recovery in total output (although only initially), and is large enough to offset the fall
in both large-firm employment and self-employment (so unemployment in fact decreases).
Note that the large response of small-firm salaried employment is mainly due to the fact
that the subsidy rate is much larger compared to the hiring subsidy rate for larger firms.
This is partly explained by the fact that we are assuming a fiscal package of the same size
(0.2 percent of output), but the cost of posting vacancies for small firms is slightly lower
than the cost for large firms. Furthermore, the subsidy rate adjusts to the size of the fiscal
package. If we were to assume the same subsidy rate for all policies (and let the cost of
the fiscal package adjust endogenously), unemployment would rise by less, but remain fairly
persistent as the recovery takes hold.

Cyclical Improvements in Job Intermediation (Matching Efficiency) for Em-
ployment in Large Firms. (Second column of Figures Al through A5). Results are
analogous to hiring subsidies for large firms. The expected cost of posting vacancies for

large firms decreases (mainly due to an increase in the job-filling rate instead of a fall in
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the cost per vacancy as was the case with the hiring subsidy), bolstering vacancies in the
period of the shock and increasing capital usage among large firms. This leads to a smaller
fall in investment and in turn aids the recovery in total output. The reduction in capital
search expenditures by households implies that consumption contracts by less. The behavior
of large-firm vacancies affects labor market tightness and implies that the policy provides
partial income protection by preventing wages across all firm types from falling as much.
Finally, the policy induces an expansion in employment among large firms that more than
offsets the fall in employment among small firms and ultimately generates a reduction in
unemployment. While the qualitative impact of the policy is similar to the hiring subsidy,
the quantitative effects are larger.

Cyclical Improvements in Job Intermediation (Matching Efficiency) for Em-
ployment in Small Firms. (Second column of Figures Al through A5). There is a
subdued effect on aggregate dynamics, and a similar effect to hiring subsidies for existing
small firms. Interestingly, this job intermediation policy is less effective in reducing unem-
ployment in the aftermath of the shock for this group of firms relative to a similar policy for
large firms (despite the importance of small firms for aggregate employment). One key dif-
ference relative to hiring subsidies is that capital supply to the self-employed (capital usage
in large firms) rises (falls) my more, which explains the behavior of investment. Moreover,
since the downward adjustment in small firm wages is less stark, the recovery in small firm
output is weaker, which in turn explains the short-term positive effects on unemployment.

Hiring Subsidy for Self Employed Individuals. (Third column of Figures Al
through A5). Small firm owners expand, generating a larger reallocation of capital from the
large-firm sector into the self-employment sector (the increase in vacancy postings by the
self-employed puts upward pressure on large-firm wages via labor market tightness, reducing
the incentive of large firms to hire workers and hence in-house capital usage). Capital supply
to the self-employed surges, and the Nash rental rate for self-employed workers (not shown)
falls by more so that self-employment earnings contract by less. Wages for both small and
large-firm workers are less volatile, but consumption initially falls by slightly more given
higher capital-search expenditures. Vacancy postings by existing small firms and the self-

employed bounce back after the shock putting upward pressure on wages via higher market
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tightness. The rise in capital search expenditures is short-lived, and expenditures begin their
return back to steady state faster, which explains why consumption does not fall by more
after the shock. As capital usage among large firms initially contracts by more, investment
exhibits a sharper contraction as well. The rise in both small-firm salaried employment and
the measure of small business owners leads to a sharp recovery in small-firm output, aiding
the recovery in total output despite the more persistent contraction in large-firm output. The
behavior of employment outside the large firm sector is responsible for limiting the rise in
unemployment. However, unemployment remains persistently above steady-state due partly
to the persistent fall in both large-firm employment and self-employment, where the latter
is explained by the outflow from of self-employment and into small business owner status.
Subsidy for the Creation of Self-Employed Firms. (Third column of Figures
A1 through A5). The demand for capital supplied by large firms rises and a reallocation
of capital towards the self-employment sector takes place. The surge in capital demand
from potential self-employed individuals reduces capital usage among large firms by more,
leading to a larger contraction in large-firm vacancies and employment, large-firm output,
and investment. A similar but milder effect is observed for small-firm salaried employment
(small firms are not directly impacted by capital reallocation, but they are affected by the
change in the self-employment outside option); if each small firm were using more than one
unit of matched capital, the reallocation process would likely have a larger impact on salaried
employment among large and small firms. Thus, our results can be seen as a lower bound
for the response of small-firm salaried employment. Salaried labor market tightness across
firm types contracts and puts downward pressure on wages, but it becomes easier to move
into self-employment, which puts upward pressure on wages. Ultimately wages do not adjust
much relative to the benchmark economy, but salaried employment contracts by more, which
along with the sharp rise in expenditures on capital search explains the larger contraction
in consumption. The rise in self-employment is large enough to generate a smaller increase
in unemployment (this merely slows down the rise in unemployment, and the policy has no
discernible impact on unemployment dynamics in the medium term). Finally, note that,
while the contraction in small-firm output worsens only slightly, the more sluggish recovery

in large-firm output explains the slower recovery in total output. Since it may be difficult
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to raise revenue for this policy by increasing the cost of hiring during an expansion, we can
alternatively assume that this subsidy is financed via a temporary increase in payroll taxes
for large firms. This enhances the adverse quantitative effects of the policy by generating an
even larger contraction in large-firm employment and output.

Wage Subsidy for Large Firms. (Fourth column of Figures Al through A5). The
reduction in large-firm capital usage is subdued, which implies that salaried vacancies among
large firms fall by less, generating a smaller contraction in investment and employment among
large firms and a faster recovery in investment. In turn, large-firm output recovers at a faster
rate. The supply of capital to the self-employed is smaller, so self-employment initially
expands by less. The smaller decrease in large-firm vacancies implies that large-firm labor
market tightness falls by less, putting upward pressure on wages among all firm types. Since
the adjustment in wages is smaller, both small firms and the self-employed cut vacancies
by more, generating a larger contraction in small-firm salaried employment in subsequent
periods and small-firm output exhibits a more sluggish recovery. The smaller fall in large-
firm employment and wages, combined with the fall in household resources spent on capital
search, leads to a smaller fall in aggregate consumption. Importantly, the contraction in
small-firm salaried employment more than offsets the smaller fall in large-firm employment,
which leads to a sharper increase in unemployment.

Wage Subsidy for Small Firms. (Fourth column of Figures A1l through A5). The
value of having salaried workers in small firms rises and limits the fall in vacancy postings
among small and self-employed firms, putting upward pressure on labor market tightness
and wages in both salaried firm types and pushing larger firms to reduce vacancy postings
by more. Surprisingly, capital usage exhibits a similar fall to the one observed under the
wage subsidies for large firms (despite having a larger fall in large-firm vacancies), which also
implies a smaller fall in investment (existing small firms already have a capital relationship
and the behavior of labor market tightness puts downward pressure on the Nash rental
rates, which decreases the incentive to supply capital to the self-employed). Despite the
larger contraction in salaried employment among large firms in the aftermath of the shock,
the rise in small-firm salaried employment and wages for both firm types, along with the

initial reduction in the resources devoted to capital search (not shown), leads to a marginally
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smaller fall in consumption. Even though small-firm output recovers faster, the fall in large-
firm output implies that the policy has a negligible effect on the recovery path of total
output. Finally, given the large expansion in small-firm salaried employment, the rise of

unemployment after the shock is smaller.
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Figure A1l

Response to a 1 percent negative productivity shock (quarters after shock):

Investment, capital usage by large firms, and large firm output.
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Figure A2

Response to a 1 percent negative productivity shock (quarters after shock):

Small firm output, large firm wage, and small firm wage.
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Figure A3

Response to a 1 percent negative productivity shock (quarters after shock):

Self employed earnings, large firm employment, and small firm employment.
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Figure A4
Response to a 1 percent negative productivity shock (quarters after shock):

Self employment, small firm owners, and capital search expenditures.
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Response to a 1 percent negative productivity shock (quarters after shock):

Job-filling probabilities of large firms, small firms, and self-employed (micro) firms.
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